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1 
This invention relates to an improved depth 
charge adapted fo .be launched within a body of 
wa.ter from an attacking craft in which the îlring 
of the depth charge is controlled by the gradient 
of the magnetic fie!d of a submarine and in which 
means are pïovided for preventing the flow of 
eddy currents induced vithin the casing of the 
depth charge sufficient to influence the gradient 
dtecting mecharfism. lVfore specifically, the in- 
vention relates to a depth charge of new and ira- 
proved design having a casing c.omposed of non- 
metallic material suitable for the purpose adapted 
fo be ro!ld along a track or rail arranged on 
the vessel from which the depth charge is re- 
lased, or adapted fo be fired from a gun, as 
the case may b, in which the depth charge 
quickly assumes a vertical position within the 
water after being launched and sinks within the 
water along a predetermined path of travel at a 
relatively high rate of speed without substantial 
deviation îrom the line of travel, the depth 
charge having a rotative movement imparted 
concurïent!y thereto by an impeller secured to or 
formed integrally with the casing of the depth 
charge. 
In deph charge devices of the types now in 
general use, the casing is generally cylindrical in 
shape and caused fo be moved downward through 
the water endwise by reason of the provision of 
a relatively heavy mass arranged vithin the 
cy!indrical casing af the lower end thereof there- 
by fo cause the center of gravity of the depth 
charge tobe disposed near the weighted end of 
the depth charge. This type of depth charge 
possesses the disadvantage of relatively slow 
movement through the water by reason of the 
cylindrical shape and squared ends of the casing 
and, furthermore, the axis of the cylindrical type 
depth charge has been found fo deviate to a con- 
siderable extent from the path of travel of the 
depth charge as the result of wobble of the depth 
charge within the water presumably caused by 
the vortical condition of the water adjacent 
thereto as the depth charge sinks within the 
water. The rate of travel of the cylindrical type 
depth charge within the water is additionally re- 
tarded by this wobbling motion. The rate of 
travel of the depth charge within the .water has 
been round fo be increased .by forming the cas- 
ing along approved hydrodynamic lines and pro- 
viding the depth charge with a plurality of fins 
or flight members secured fo the trafling portion 
of the depth charge casing having a cylindrical 
sleeve or co!lar secured thereto whereby the 
the wobble of the depth charge within .the water 
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2 
is obviated and the rate of movement of the depth 
charge through the water is correpondingly 
creased. There is aiso secured fo the leading end 
of the depth charge as by a plurality of supports 
 a non-magnetic metal ring of the saine outside 
diameter as the aforesaid cylindrical sleeve there- 
by fo provide a structure in which the depth 
charge may be rolled along the deck of a vessel 
or along a launching rack, as the case may be. 
l o The cylindrical collar and metal ring are pref- 
era.bly of the saine diameter as the maximum 
diameter of the depth charge casing thereby pro- 
viding a structure in which the blow or impulse 
of pressure received by the depth charge as the 
15 result of bumping or striking an adjacent depth 
charge on the runway or deck of the vessel, as 
the case may De, is provided between the armular 
collar, the aforesaid metal ring, and the central 
portion of the casing in such a manner as to pre- 
29 vent damage to the depth charge as the result Of 
collision with an adjacent depth charge or fiat 
surface with .which the depth charge may collide. 
The outer appearance and general shape of the 
depth charge casing of the present invention is 
 generally similar fo the depth charge disclosed 
and claimed in the copending application of 
lobert tt. Park e al. for Streamline Depth 
Charge, Serial No. 456,048, flled August 25, 1942. 
In the device of the present invention the depth 
30 charge casing is composed of non-metallic ma- 
terial suitable for the purpose such, for example, 
as a plastic material preferably formed by low 
pressure molding processes although if will be un- 
derstood that, if desired, the casing may be 
5 formed by any of the high pressure molding 
methods well known in the art. More specifically, 
the casing may be composed of layers of plywood 
which are molded into the desired shape, or the 
case may be composed of any of the commercial 
40 varieties of plastic materiais employed with low 
pressure molding processes such, for example, as 
a material composed of canvas impregnated with 
a binder suitable for the purpose such, for ex- 
ample, as urea-formaldehyde. 
45 The mine flring mechanism and the depth con- 
trolled arming mechanism are arranged within 
a centrally disposed cylindrical or tubular ruera- 
ber composed of suitable non-magnetic material 
such, for example, as plastic or aluminum. The 
50 cylindrical member is provided with two pairs of 
arms projecting radially outward therefrom and 
adapted to support a pair of gradiometer coils 
diametrically arranged on opposite sides of the 
55 cylindrical member in predetermined balanced 
space relation with respect fo each other whereby 
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the gradiometer coils are rotated af equal dis- 
tances from an axis of rotation by the aforesaid 
impeller as the depth charge sinks within 
water. The gradiometer coils are opposediy con- 
nected together in series whereby the signals gen- 
erated by each of the coils are exact!y ba!anced 
as the depth charge moves within a uniform mag- 
netic field and an electrieal signal, hereLuafter re- 
ferred fo as a gradient signal is generated by the 
gradiometer coils as the coils are mo«ed through 
a non-uniform magnetic field. 
As is well known in the electrical art, the more- 
ment of an electroconductive body within a mag- 
netic field causes electrical or eddy currents fo 
be set up in the conductLug body. In the case 
of a depth charge in which an electroconductive 
casing is employed, rotative or angular movement 
of the depth charge within the terrestrial mag- 
netic field causes electrical currents fo fiow within 
the casing along certain paths controlled by the 
conductivity of the material of which the casing 
is composed, the arrangement and type oî joints 
employed in the casing, the configuration of the 
casing and the direction and degree of movement 
of the casing within the magnetic field. These 
induced currents set up a magnetic field having 
an axes not in coincidence with the axis of rota- 
tion of the gradiometer coils and the balance of 
the. gradiometer cofls is disturbed sufficiently 
thereby to cause an output signal fo be generated 
by the gradiometer coils as the depth charge 
moves within a uniform magnetic field. 
If has been found that this condition of un- 
balance of the gradiometer coils may be reduced 
by arranging the gradiometer coils in a particular 
position with respect fo the conductive casLug of 
the depth charge. In accordance with the provi- 
sions of the present invention, however, the cas- 
ing of the depth charge is composed of non-con- 
ductive material and eddy currents, therefore, are 
thus prevented from fiowing through the casing 
as the depth charge sinks withLu the water. Fur- 
thermere, by providing a depth charge casLug of 
non-conductive material the gradiometer cofls 
may be maintained in a balanced condition dur- 
ing the movement of the depth charge within the 
water regardless of the longitudinal settLug of the 
gradiometer coits with respect to the casing of 

Another object is the provision of a depth 
charge of new and improved design comprising a 
separable non-metallic casLug and means for 
curing an end ring. and an impeller on the lower 
5 nd upper portions of the casing respectively. 
Still another object is the provision of a sepa- 
table depth charge casing of non-electroconduc- 
tire material adapted fo support a firLug mecha- 
nism controlled by a pair of gradiometer coils 
10 arranged withLu the casing in predetermined 
balanced space relation with respect to the axis 
of the casing. 
A still further object is the provision of a new 
and improved depth charge structure comprising 
15 a separable casing of non-magnetic material 
adapted te more rotatably and axially within the 
water with the axis thereof in coincidence with 
the line of flight of the depth charge, in the 
novel arrangement of the parts and Lustrtunen- 
0 talities thereof and the structure wherein the 
various parts and instrumentalities are main- 
tained in a predetermined assembled position with 
respect fo each other at all rimes during the han- 
dlLug, transportation and planting of the depth 
5 charge. 
Stfll other objects, advantages and improve- 
ments wfll become apparent from the following 
description taken Lu connection with the accom- 
panying drawings of which: 
0 Fig. 1 is a view in elevation of a depth charge 
in accordance with the present invention; 
Fig. 2 is a central vertical sectional view some- 
what enlarged of the depth charge of Fig. 1; 
Fig. 3 is a sectional view taken along the line 
 3--3 of Fig. 2; 
Fig. 4 is an enlarged detailed sectional view 
taken along the line 4--4 of Fig. 2; 
Fig. 5 is an enlarged detailed sectional view 
taken along the line  of Fig. 2; 
0 Fig. 6 is an enlarged fragmentary sectional view 
taken along the line @-@ of Fig. 1; 
Fig. 7 is an enlarged fragmentary sections2 view. 
of the end ring and the associated parts therefor 
taken substantially along the line  of Fig. 1; 
45 Fig. 8 is a view in elevation partly in section 
showing an alternative form of the invention; 
Fig. 9 is ar erdarged iragmentary sectional view 
taken along the line  of Fig. 8; 

the depth charge. The lack of response of the Fig. 1 is an enlarged fragmentary sectional 
gradiometer coils fo the positional disposition of 50 view taken along the line [fl[ of Fig. 8; 
the coils with respect to the casing of the depth Fig. 11 is a fragmentary view showing the 

charge facflitates the arrangement of the cofls 
withLu the casing wherein the size of the casing 
empIoyed with depth charges adapted to be 
launched frein the launching tracks of vessels 
now in general use prevents a considerable longi- 
tudinal adustment of the gradiometer coils with- 
in the casing. 
One of the objects of the present invention is 
the provision of a new and improved depth charge 
LU which electrical or eddy currents are prevented 
from fiowing within the casing of the depth 
charge during the travel of the depth charge 

means for securing the end ring fo the casing 
of the depth charge; 
Fig. 12 is an enlar,ed fragmentary sectional 
55 view, taken along the line .--| of Fig. 8; 
Fig. 13 is an enlarged fragmentary view taken 
along the line  3--   of Fig. 8; 
Fig. 14 is a detailed sectional view of an alter- 
native form of filler cap suitable for use with 
60 the present invention; 
Fig. 15 is a detailel sectional view showing an 
alternative arrangement for securing the shroud 
fo the fins of the depth charge; 

through the water. 
Another of the objects is the provision of 
new and improved depth charge casing composed 
of two complementary sections and means for 
detachably securing the sections together. 
Another of the ob]ects is a new and improved 
depth charge having a casing composed of non- 
metallic material adapted fo support and enclose 
an explosive charge and havLug means for con- 
tinuously rotating and directing the depth charge 
along a predetermined line of flight without de- 
viationof the axis thereof from the line of fiight. 

Fig. 16 is a vertical sectional view showing an- 
a  other alternative form of the invention; 
Fi. 17 is a fragmentary view in section of the 
upper portion of the depth charge showing an 
alternative construction .of the central tubular 
member and casing an, d the securing means 
70 therefor; 
Fig. 18 is a fragmentary view showing a ïurther 
modification of the shroud and fins .and securLug 
means therefor; 
Fig. 19 is a fragmentary sectional view taken 
75 along the line 9 of Fig. 18; 



ïig. 20 is a view in section taken transversely 
through the depth charge showing a casing com- 
prising a pair of separable longitudinal sections 
and the securing means therefor. 
Figs. 21 and 22 show a method of joining the 
casing of the depth charge of Fig. 20 to the upper 
and lower ends of the central tubular member 
therein respectively; and, 
Fig. 23 shows a further modification of the 
depth charge. 
Referring now to the drawings on which ike 
nurnerals of reference are employed to designate 
.]ike parts throughout the several views and more 
particularly to Figs. 1 and 2 thereof there is 
shown thereon a depth charge in accordance 
with the present invention indicated generally 
by the nurneral [9 having a casing cornprising 
upper and lower portions or sections [[ and [2 
respectively composed of non-electroconductive 
material suitable for the purpose such, for ex- 
ample, as a rnaterial composed of larninated 
canvas with an impregnation of urea-formalde- 
hyde or a nonconductive material having the de- 
sired qualities generally simflar to the aforesaid 
laminated canvas in which the nonconductive 
property of the material prevents the fiow of 
electrical or eddy currents therein as the mine 
moves through a magnetic field. The lower por- 
tion [2 is provided with an inner annular raised 
portion [3 forrned as at [4 to receive a cornple- 30 
mentary portion [5 of the upper section of the 
casing, the section [5 being formed within an 
annu]ar raised portion [6 arranged within the 
interior of the upper section [[ of the depth 
charge casing and of suflicient thickness tobe 35 
engaged by the screws [7 whereby the upper and 
lower portions of the casing are adapted tobe - 
clamped or secured together by the aforesaid 
screws, a binding substance or other suitable 
adhesive preîerably having first been applied te 40 
the parts to insure a watertight connection 
therebetween. The outer surfaces of the upper 
and lower portions of the casing are adapted to 
be brought into matching relation with each 
other as the parts are assembled whereby the 45 
casing of the depth charge has a continuous-un- 
broken appearance when the parts are in the as- 
sembled position shown on the drawings. 
The lower portion [2 of the casing has af- 
fixed thereto as by the rivets [8 and supporting 50 
arms [9 an end member or ring 2[ of non-rnag- 
netic rnaterial such, for example, as alurninum 
or manganese steel of substantially the saine di- 
ameter as the maximum diarneter of the depth 55 
charge casing, adapted tobe ernployed as a trac- 
tion element in engagement with one of the rails 
of the launching track of the vessel during the 
launching of the depth charge therefrom. 
There is also provided within the lower portion 60 
[2 of the casing an aperture 22 preferably cir- 
cular in shape adapted tobe enclosed by a fil]er 
cap or cover 23 secured to the depth charge cas- 
ing as by the screws 24, a suitable gasket 25 be- 
ing employed between the filler cap and the cas- 65 
ing te prevent the leakage or seepage of water 
therebetween. 
The upper portion [ [ of the casing has secured 
thereto in any suitable mal]ner as by the rivets 
26 a plurality of fin rnembers 27, the fin members 
being secured thereto at an angle thereby to pro- 
vide an irnpeller a.rrangernent .adapted to impart 
a rotary motion te the depth charge as .the depth 
charge sinks within the water, each of the fins' 
having a plurality of bent over portions or tabs 

28 adapted to be engaged by the rivets. The 
rnembers 27 .are composed of non-magnetic 
terial suitable for the purpose such, for example, 
as manganese steel, aluminurn or brass and pro- 
5 vided with an annular .member or shr0ud 29 se- 
cured thereto in any suitable manner as by weld- 
ing or brazing the parts together, the annular 
rnember also preferably being composed of the 
sarne material as the fin rnembers. An arrange- 
10 ment is thus provided in which the depth charge 
is adapted to roll along the deck of the vessel 
or along the launching rack of the vessel by en- 
gagement of the deck or launching rack' with the 
outer surfaces of the annular rneinbers 
15 and in which the annular mernber 29 is a]so em- 
ployed to direct the line of fiight of the depth 
charge through the water without deviation of 
the axis of the depth charge from the line of 
fiight as the depth charge is rotated by the afore- 
20 said impe]ler. 
There is also arranged within the casing of 
the depth charge a tubular rnember 3[ having 
fianged portions 32 and 33 projecting ouçwardly 
îrom the upper and lower end portions of the 
2 member respectively. The fiane 32 is adapted 
tobe disposed within a centrally arranged aper- 
ture 34 within the upper portion of the depth 
charge casing and provided with a shoulder 
adapted to coact with a complementary shoulder 
within a circular collar or plate 38 to which the 
end portion of the depth charge casing [[ is 
secured as by the screws 37, the end pertion 
of the casing being forrned inwardly as at 38 to 
provide a surface against which the collar is 
c!amped. This surface may, if desired, be coated 
with a binder or a suitable gasket may be em- 
ployed to insure a watertight connection be- 
tween the casing [[ and the plate 38. There 
is also provided within the upper portion of the 
tubular me.tuber 3[ a firing control mechanism 
39 having a battery 4[ operatively connected 
thereto, the firing mechanism including a fiange 
portàon 42 having a plurality of pertures cir- 
cumferentially arranged therein within which 
are disposed the bolts 43 threaded into the up- 
per fiange portion 32 of the tubular member 3[. 
The firing control rnechanism 39 may be of 
any type suitable for the purpose in which a 
firing circuit is adapted tobe closed in response 
to the gradient of the magnetic field within 
which the depth charge rnoves such, for example, 
as the Firing Control ltïechanism for a Depth 
Charge disclosed in the copending application 
of Waldron S. ltïacdonald et al., Serial No. 
453,550, filed August 4, 1942 in which the gradi- 
ent signal detected by a pair of balanced gradi- 
ometer coils is employed fo control a signal 
amplifying mechanism thereby to operate an 
electro-responsive device connected to the out- 
put of the signal amplifyingmechanism and fire 
the depth charge when the gradient signal has 
reached a predeterrnined order of rnagnitude. 
The firing controIj mechanisrn preferably in- 
cludes a plug 4.4 having a recessed portion there- 
in adapted tobe sealed by the projecting pin 
soldered thereto whereby the pin is adapted to 
be disengaged from the plug by striking against 
a portion of the launching mechanism or by the 
pull of an arrning wire connected thereto as the 
ï0 depth charge is launched thereby perrnitting the 
fiow of water into a chamber arranged within 
the control mechanism and causing a hydrostat 
device tobe operated by the pressure of the 
water and initiate a cycle of oporations whereby 
75 the signal amplifying rnechanism is rendered ef- 



fe_C.ti.v,e fo çlpÇ tç a.o.e.s.id firing crc.u.i,, iç. 

resl_,n,,s« fo a predetermined gradient in t,h e 

The» si, gpÇ!s: emp, loye.d, f0ç contrQlng 
signal I ap%ng mechanm are rece!ved rom 
a. ai:ç of grgdiomee coils 6 resptively, ar- 
r thn hé. tubulaç members ]haing 
qRS  i the en thereof-  protect the coils 
fe injuy as the dePth chargé casing i."led 
.dëPosie chage. The grabméteç. CpflS 
aç, peerbl of the type, disclosed in the oe- 
sidapplication oï aldr0 S. Macd0nald 
SaNo. 453,550, filed'AuFust 4/1942 
ing a. purÇty of tns of relatively fine, wre 
dJgpÇÇe about a core. 49 of magne£ic materiai 
su!!e  ïpr. the puose such, for example, as a 
m.tei wn. in the trade  4-79 Pealloy 
h,an a composition of Substantially. 7 per- 
cenf cel, 4 ecCt molybdenum and 17 per- 
ët irn: Thëcoils' 46 are maintainèd in pre- 
dç£erped sPace relation with respec , .ach 
oheç by reason of the pçoisop 0ï th e 
or. spo heads ,, 2, $ and  oï utabe. in- 
si.ng material adapt,ed fo. fit slidably within 
the tubular membe . The tuulr mbers 
"are gily snpp0rted by h e r , a 
jctin.g otwrF on 0pposite sdes 0 f 
tubfl!r, memb 1 and preïerab fo.med 
teg:raF therewith, the arms  each comprising 
 ibd poion : igs. 2 ad 4, ainga n 
apeçture 8 therein aaPed to be alined with 
ap.¢ure 9 aanged within the per por, 
t]n f each o thetubula mëmbe'rs 4T theréby 
fming a duct. itn hich thë cables  äre 
arragd. Ech 0f the cables 6is proided 
i Pluraiityof eletcàl conductors adapted 
rb "ëstl!h an  extea glectrical e¢tion fo 
 Éch of the loer as 5 is pr0idd ith a 
ribhePprton 62: gs] 2 and5, the ribbed port 
sd e iure exdct  anement of the coi with- 
i. he tubn!ar meérs  at ail e durig 
teïling 0f the depth charge casing ith an 
exN0ve a durihihe hnaling: tr'ànspona- 
tion and ach,!g ç the depth ¢açe. 
tuular members  ae secuelF clamped to the 
arms 5 and 5 b" the cylindrical clamping 
ç!qs  a Ç and 66 respectiely adapted 
t0 çg e tblçç mèmbçç  sïhç cimp 
able w-hr Ç çing ppv{ç.Ç pçeqF be- 
rnent comRi twe movble tubu1r members 
thë clamPi mee-8 only is adat¢d 
the tbua  member . 
"The lowçç nçç p0çtq  ,qf h 
peyig a suitb! inder or geç 
There is Çp ppvidç kvbO he cy!ngrc 
lnémbr.$ ï a csing   cmRlising.a finged mer 
br  secured te th cyldricl ember 

10 

15 

20. 

tl4efli, the bolt 77 being employed toc 
the casing in the assemle Positi shown on 
Fï. 2 0f fhe drawings, A  dëtbnàti, dèèl a-. 
rangeoE i the casing 7 l is in eloEziCl- 5- 
nectisn, wih the fling Cont#ol 
b  "conduc0rs withn, th cable 1-$ 
the detonatflgdevice is adkpted  be edi 
respq toa Signal receied trom the firg, cor, 
trol chamsm  @ when the. adient. bf 
ne£ç eld detected bY. t gaent pickup colis 
:h reached, a prede£ermined streng.th. The: 
oresaid  éoatg. device/is preferaUly, of hë 
ty.p ape« tobe brouht i 
tio with respect to explosiye chàrge rged. 
withi the cas!ng- 7 , in respoe to the operidn. 
6f a hYdrostat, device, as. is well known in 
t0 hi;chth.e prient vetio perfÇins, the 
25 matue opça.tion of the hydrostat device, béinE 
nreventd 5v á detachable fork member 7 
apr0jecting portion 81 adpted, tobe brougt 
ino eDÇgemnt with one of the oru,ctiop 
çs. on. t lu.unching apparatus, eP!Oyed ih 
0 th.e.@ph chÇrge th.ereby fO C@use the fozk . 
ber 79. tobe disengged from the plpger 
te hyoat mechnh Wtb which th e fgrk 
normali eagged. In the event, tht tb¢ 
charë  launcd fr5m a Y gun, the fozk member 
hYdrostd méChnsm mnpally or by çÇ:s. 
an"rihg çvresecred to the proj'ectmg tion 
un![ed" and th yàrostÇt deS,ce. ï 
:0. d(ëd torespdd t0të pesùre f the water 
hn vich (e dePth"chgrgë i ïmméred:t 
mebC 9 effCtièi pAveati AbvëAëflt bf 
the hydrostt devié and' the dëon£ti:fi dCic 
conneëte thereto ror t he laùacifl o trie 
45 dèpth charge. ' " " ........ 
Wheeas n the embodiment oï the invention 
shown on Fig. 2 of he drawings a páicuar 
form oï structure of the deth chgrge éxlqg 
mechanism is emptoyed, it will e udërsod th 
50 tis is b way of. il!dgtti0n onl and fat ariùs 
" othC forns bf eçPlosie hambërs nd efoatig" 
devices, therefor adapted tobe brouh  or- 
tive relation wth an explosive charge in re- 
spnse fo the pressureof the water within which 
55 the device is lached may be employed without 
dcpa»ting from he spirit and scope of the pres- 
en inveation and the specific form of the explo- 
szve devoEce and hy5statically contoHed mens 
cr inserting the detonating element with the 
; c.xplosie charge foïm no prZ of-the present in- 
ventions. 
Also, i desh-ad, the de.nating device may he 
of the $pe adapted to explode a percussion cp 
when the pressare of the water against the hy 
(5 Sïesat element o.perativ.ely connected thercto has 
b.en cre@sed to a predetermed ortier of magr 
nitude in the event that the path of trael 
th deph chrg.e, x:thin the water is hot suf- 
ficentl neÇr the submarine to cause the dep.th 
70 crga te be. e.p«ded by gra.oEent s!gn$1 ver. 
cee:d  the grad!omeer pickup, coils 4. Içwill 
lso b.e uderstppd t!t in any of th weH o 
deyces suiçablçfox th purpose in which the. 
¢p,$.h.o.f bçriop which the ercusio.n çp 
7 is eploded by çhè hydrostat device ay beset 
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ai will, means may be provided for adjusting the 
depth ai which the percussion cap is exploded 
by the depth adjusting means, and such depth 
adjusting means forms no part of the present 
invention. 
On Fig. 8 is shown an alternative form of depth 
charge in accordance with the present invention 
in which the depth charge casing is composed of 
layers of Plywood molded into the desired shape, 
the casing comprising an upper portion 83 and 10 
a lower portion 84 and having a reinforced an- 
nular strip 86 secured thereto interiorly as by a 
plurality of screws 86, the annular strip 86 being 
adapted fo receive a plurality of screws 87 where- 
by the upper and lower portions of the casing 15 
are adapted fo be secured together, a binder or 
other sealing material suitable for the purpose 
being preferably applied between the annular 
strip 86 and the interior of the casing of the 
depth charge and also, if desired, between the 20 
adjacent edges of the upper and lower portions 
83 and 84 of the casing thereby additionally fo 
secure the parts in the assembled position with 
respect to each other and prevent the seepage or 
leakage of water therebetween. The annulàr 25 
member 86 may be composed of any suitable non- 
electroconductive material but we prefer to em- 
ploy for this purpose an annular member com- 
posed of wood which may be bent in .a circular 
form and secured together ai the ends thereof 30 
in any suitable manner fo forma continuous 
ring of suitable size such that the ring may be 
fitted snugly within the depth charge casing in 
the manner illustrated. 
The casing and annular member 85 .are prefer- 35 
ably given a protective coating or finished in such 
a manner as to tender the .casing practically im- 
pervious fo the effects of water and thus there 
is no possibility of the depth charge casing becom- 
ing warped or otherwise deformed as the result 40 
of moisture absorbed by the material of which 
the casing is composed. When the portions 
and 84 are assembled together, the outer sur- 
faces of each of the portions are brought into 
matching relation with each other whereby the 45 
depth charge bas a continuous unbroken appear- 
ance and thus a minimum of resistance to the 
passage of the depth .charge through the water 
is effected. The lower portion 84 of the casing 
bas formed therein a plurality of raised portions 50 
or bosses 88 adapted fo receive a plurality of 
screws 89 having nuts 8! and suitalbe washers 
thereon adapted fo clamp fo the lower portion of 
the casing the annular member 82 by means of 
a plurality of arms 
ber 92 and arms being composed of non-magnetic 
metal suitable for the purpose such, for exam- 
ple, as aluminum, brass or the like. 
Secured to thelower portion 84 of the depth 
charge casing as by the screws 84 is a tubular 6O 
member 86 generally simflar fo the aforesaid 
tubular member 13 of Fig. 2 and provided with 
fianged portions 96 and 97 ai the upper and lower 
ends thereof adapted fo be secured to the upper 
and lower portions of the depth charge casing re- 
spectively, the upper portion being secured as by 
the screws 96. If desired, a binder or other ad- 
hesive suitable for the purpose may be applied 
between the fianged portions 96 and 97 of the 
tubular member 96 and the deuth charge casing 
fo insure a watertight connetion between the 
fianged portions and the casing of the depth 

mechanism comprising the casing 7! and a 
fianged member 72 thereon, the firing mecha- 
nism being secured fo the lower portion of the 
tubular member 85 as by the bolts 101, a gasket 
! 02 being preferably provided to prevent the leak- 
age or seepage of water therebetween. 
The aforesaid firing control mechanism 38 is 
adapted tobe assembled within the upper portion 
of the tubular member 96 as by the bolts 02, a 
suitable gasket 13 being assembled between the 
fianged portion  of the firing mechanism and 
the uppor end of the tubular member 96. 
There is provided within the upper portion 03 
of the mine casing an aperture HM, preferably 
circular in shape, of suiïicient size to enable the 
explosive charge tobe introduced within the 
depth charge casing adapted tobe sealed by the 
filler cap 06 of suitable material such, for ex- 
ample, as the material of which the depth charge 
casing is composed. The casing is maintained in 
the assembled position by a plurality of screws 
 96 adapted to engage an annular member or boss 
7 secured to or formed integrally with the 
upper portion 3 of the depth charge casing, a 
suitable gasket {}0 being provided preferably be- 
tween the filler cap and the member  07 fo insure 
a watertight oint therebetween. The filler cap 
16 is preferably formed arcuately fo conform 
with the outer contour of the depth charge cas- 
ing. 
There is also secured fo the upper portion 03 
of the depth charge casing a plurality of fin 
members 09 composed preferably of wood and 
arranged ai an angle with respect fo the line of 
fiight of the depth charge through the water 
thereby providing an impeller arrangement 
adapted fo impart a rotative movement to the 
depth charge a the depth charge sinks within 
the water. The fins may be secured fo the upper 
portion 3 of the casing in any suitable manner 
as by a binder, a pair of flllets    and I  2, Figs. 
8 and 12, being secured as by a suitable binder 
fo each of the fins 98 and fo the upper portion 03 
of the casing. The upper end of each of the fins 
9 is brought into engagement with and secured 
to the inner surface of a cylindrical member or 
shroud   3 as by a binder, a pair of flllets ! ! 4 and 
16, Fig. 13, being secured fo the fins and fo 
the cylindrical member thereby additionally fo 
brace and support the fins and cylindrical mem- 
ber in the assembled pësition. The shroud ! 3 
and aforesaid flllets are also preferably com- 
posed of wood and provided with a suitable pro- 
tective coating or flnish adapted fo protect the 
wood from the effects of moisture and the like. 
On Fig. 15 is shown an alternative arrangement 
for securing the cylindrical member ! 3 fo the 
fins 99, the cylindrical member being recessed 
as ai   sufiïcient!y fo receive ànd support the 
edge of the fins. The fins are secured to the 
cylindrical member in any suitable manner as 
by a binder suitable for the purpose. 
The cylindrical member 96 is provided with a 
plurality of projecting arms 66 and 56 adapted 
6 to support the gradiometer pickup coils arranged 
within the tubular members 47 in predetermined 
ba]anced space relation. 
On Fig. 14 is shown an alternative form of 
filler cap indicated generally by the numeral|  7 
79 for use with the depth charge of the present in- 
vention. The flller cap is provided with a cylin- 
drical Portion |f 8 adapted to fit slidably within 

charge. The lower portion 6 of the depth charge an aperture   9 within the casing 2, the cas- 
casing is provided with an aperture 99 adapted ing 2 h ing a fiat portion 12 adapted.to be 
to receive the hydrostatically controlled flring .}'  
engaged b/ the complementary flanged portion 



:12of the iïl!er cap. ïf desired, a suitabte-gaket .5 and ;5 .adaptefl 
.2 usy be arrand between ,the potions .t. ;pck :cofls :with çte OEubul  4 d 
and 12,3 to .nsure a werhtconnection there- :pev.ent ;mo.vement .of-the :oeils -1-elati to 
between ,s the =!er .cp i clamped lo he "css- by;.esonmf the-provion OE çZe ;c!mpin;mem- 
.n=l.l ss by the scre»/s 5. The fitter cp is 5 bers and bolts heretofore described. 
foed at the outer urface hereof convexl  e.ing crol mechanism'9 iugthe 

to conform with the outer .contour-of the ,casin? 
On Fig.-16 is shown païtly insection a-nd 
ly in .elevation an alternitive :form of depth 
charge in accordance vith the .pïesent -inventicn 
in which the casing .is composed of-plastic ma- 
terial .s'oitable-for the purpose and formed by a 
low pressure mclding process, or .a hi2'h pressure 
moldin process, as .the case iïay .be, having an 
upper section 2 snd-a lower section . 2--adS«pted 
to-be-joined together to .îorm-a ,depth chaçe 
casing of unbroken .contour ,substantialy as 
shovoen in ,Fig. .. The lower portion -2-1-is .pro- 
-videdwith a reinforcedsection .28 somewhat less 
.in,diameter than the maxim»u diameter of .the 
.depth charge ,casing aloEd having a cy!ind_cal 
.portion 29 forn%ed therewith adspted to engage 
,and support a conplementary cylindrical-por- 
tion formed .within the upper casing ,26. 
.the upper and !ower :casins asserrb!ed ,i% -the 
.position shown on -Fig. 16, the tower-edge 'of .the 
.casing 6 is in engagement .with a shou!der 
.formedon the .!ower pcrtion .   of the-casin, the 
upper and lower pcrtions o[ the camping being 
secured together by a plura!ity of-screws 3 and 
 and, if desired, a'binder.cf any suitable ma- 
terial .may be applied to the complementary 
.cylindical portions of-the-casings-and .between 
the lower edgeof the casing 2. and the shou!- 
der . Also, if-desired, by employing a-suitable 
binder,-the screws 32 a«qd .35-mat be omitted 
.from the structure. 
,T.helòwer portion 2 is provided witha zein- 
.forced annular member 34 preferably formed 
dntegralty theredth adapted to receive a plu- 
.rality .or screws  .thereby to secure the .non- 
manetic annular member  to .the depth 
.charge casing at the upper .ends of the carres 
,12, ,extending upwardly .frorn the annulaT 'ïem- 
ber..A .cylindrical .member 1.3 of nenmagnetic 
material .generally similar to .the cylindrica! 
member -31 is provided with flanged portions 
-135 and I g at the upper and lower ends there- 
ofadap.ted tobe engaged by the upper and lower 
portions ! .$ and .! 2 respectively .of the 'depth 
charge casing. The upper portion I-2 i-s secured 
to .the-fiange portion 39 as by the screws 
anal .the lower flanged portion 4l is .secured to 
 he .lower portion 2 . of the casing-as by .the 
sces lg3, a suitable binder-being emplcyed 
preferably between .the depth charge casing and 
the °portions ,39 and I..l to effect a watertight 
connection therebetween and additionally lo 
cur.e the cy!indrical .member 135 to the casing 
.of the,depth charge. The .lower portion of the 
flange 139 may, if desired, be beveled .or cham- 
fered .thereby to forma .recessed portion 
adapted tobe filled .with a suitable-binder. The 
hdrostatically controlled firing rechanism in- 
cludLg .the chamber-l and the flanged ,portion 
2 thereof is secured to the lower-end of the 
,cFlindrical rnember .38 as-by tl]e bolt,s *, a 

flanged :portion 4,2 thereof is seeured to the 
per end :of ,the cylin-drical memher " asby the 
:bolts ,t, :a ,suitable gasket : bein proid-ed 
10 between he :flanged portion - and e iuppC 
end .of .the clinical ,member-to -eff.ect a water- 
tight.oint :therebetween. Thre is also .provided 
.withinthe'npper;potion t2 of th.dep .chge 
.casing a :pluraty o aulr reiorcig 
I5 :bots - 9,  -and  2 prefera-blyoEoed-inteay 
with .the depth charge .caing thereby .to 
 srengthen and :support the casing "end reive 
a .pturality of -screws / 3 Traged whin bent 
over portions or .tbs .  formed-on lhe ns . 
:20 The .-fins :are «composed 
ior he urpose such, fo example, as -gnese 
 steel :ving a shroud er .cyl-icl,mebr 
secured 'thereto ïn ny suitable nner such, .for 
-example, as by weloEng the pas ogethr, e 
25-arrng-ement of s and shEE-oud-beg ally 
.simflar to the impeller .emploFed with 
charge-.of g. I, 
On-Fi..=I «is shown an-alternative form of 
-construction of the .upper .end of the tub,lar 
30 member J-32 and csing 
by .he-.screws .  in .which lhe upper reiforc 
portion 9 of the casing is mot .required. Pef- 
erably, though hot-necessaly, he casg -«2 ïs 
adoEtionally secured fo the-,upper flaged por- 
35 tion . :of the lubular member by a-binder cm- 
posed. er adhesive .maerial suitble.:for the.p]- 
pose aplied therebetweenbe fore 'the scr.ews 
re-taded-into the flange portion 8. 
On gs. -8 and 19-is-shown a modified)fom:.of 
40 he finad-shroud structure suitab!efoï-use wit 
he dpth ckarge 
 whichhe fis and shroud are .desiçnaed by the 
.numerIs -9 and  .respectively and m'e com- 
posed of plastic =materil suitable for the ur- 
4 pose, -e fins --59 çhving a portion I orad 
thereon-of a-rcuate shape adapted 'to b seced 
to the casiEE]g : 
plurali af rivets 4. The outer end of he 
fin :is arcuately formed-s at : 65 ad a-dapted o 
,0 be secued to-the ,shroud - .as  the rets I$. 
On . 20 ,is-shown a sectiona] view tak 
.trnsvesely through he casing inoEcated gen- 
mally'by the numeral 
which .the casing is composed 'of a pai of separ- 
:3 ble lontuoEnal sections  6 and t 8. e sec- 
tion -:6 has a reinforced poion 9 thereL 
recessed as a:t ' -to receive he inner poion 
of the section ï$, a plurality of screws 2 beg 
-proided to maintain the longitudinal sectio 
0 secured to each other. OEt will be undrstood that, 
if desired, a suitable gasket or binder suitable 
for the purpose may be applied beween the sec- 
tions . and - 8 at the recessed portion 
to ,insure .a watertight joint therebeween. he 
 sectios 6 and 8 are each provided wiçh two 
semi-circular flanffed -portions  3 and   re- 
spectvely adapted to form an açerture 5 on 
epposite ends of the depth chare casing whe] 

uitable gasket .,5 ,being employed .to insure the sections are assembled together. The semi- 
a v¢atertight joint therebetween. The lower end 70 ciçcu!ar lïanged portions ï3 and .!  are adapted 
.of .the casing - is provided with an ap-erture tobe ,clampe on opposite ends of a cylindrical 
,8 of sufficien size to allow the hydrostatically ,supporting memer by suitable bolts arranged 
.controlled flring mechanism-to be'inserted in the .v!thi.n OEhe apetures .,5, suitable gaskets prefer- 
assembled position within the cylindrical :rnem- ably bei-ng provided to maintain a watertight 
.ber . . OEhe .member $8 is provided with-arms 75 oonnecton therebeSween. 
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. On Figs. 21 and 22 is shown an alternative 
structure suitable for securing the depth charge 
casing of Fig. 20 to the upper and lower ends of 
the central supporting tubular member |77. The 
upper end of the naenaber |77 is Provided with an 5 
outwardly projecting flange having a surface |78 
adapted tobe engaged by the casing |69 of the 
depth charg# and clamped thereto as by the 
screws |79. If desired, a suitable binder naay be 
enaployed to insure a watertight joint between 
the naenaber |77 and the casing. 
On Fig. 22 the casing |69 of the depth chara'e 
is clanaped to the lower fianged portion of the 
supporting tube |77 at the surface 8 thereof as 
by the screws |82, a suitable binder being prefer- 
.ably arranged between the surface |8 including 
the chanafered portion |63 of the tubular mena- 
ber |77 and the depth charge casing. 
On Fig. 23 is shown an irnproved depth charge 
cornprising a casing having upper and lower por- 
tions |84 and |85 respectively conaposed of non- 
naetallic naaterial adapted tobe secured together 
as by the screws 86. A flller plug |87 is also 
provided to seal an aperture within the casing 
fter the explosive charge bas been introduced .°.5 
therein, the filler plug being secured to the casing 
as by the screws |98. A plurality of fins 89 hav- 
ing a shroud |9| secured thereto is attached fo 
the upper casing |94 of the depth charge as by 
the screws |92, the arrangenaent conaprising an 30 
inapeller adapted to rotate the depth charge as 
the depth charge sinks within the water. The 
depth chage casing is conaposed of any non-elec- 
troconductive naaterial suitable for the purpose, 
and the impeller naay, if desired, be composed of 
nonmagnetic naaterial such, for exanaple, as wood, 
lanainated canvas, or naanganese steel. In the 
enabodinaent of the invention shown on Fig. 23 a 
lower outwardly extending ring is hot provided 
and the depth chage, therefore, is launched pref- 
erably frona a Y gun or by other suitable naeans 
in which the traction naenabers secured to the 
depth charge casing are hot required. 
It bas been round desirable during the assena- 
bly of the depth charge fo provide a casing cona- 
prising two separable sect.ions adapted fo be 
transported in a partially assenabled condition 
-frona the place where the depth charge casing is 
fabricated fo the location where the central tubu- 
lar naenaber assenably and gradionaeter coils are 
assenabled within the casing, loEore speciflcally, it 
bas been found advantageous to assenable the two 
sections of the depth charge casing together af 
the place where the depth charge casing is faori- 
cated belote shipping the casing fo the final 
senably plant thereby to insure that the two por- 
tions of the casing naay be perfect!y naatched 
when the depth charge is flnally assenabled. 
Furthernaore, by providing a separable casing in 
the naanner herein disclosed the assenably and ad- 60 
justnaent of the firing control naechanisna and 
gradionaeter cofls is greatly facflitated by reason 
of a separable casing for the depth charge adapted 
to pernait the necessary operations required to 
senable and adjust the naechanisna and gradient ç5 
coils prior to the assenably thereof within the 
depth charge casing. Furthernaore, by providing 
a separable depth charge casing conaposed of 
electric naaterial, the adjustnaent of the naecha- 
nisna and the gradionaetr piclup cofls is un- 7O 
changed when these parts are assenabled within 
the casing. 
Briefly stated in sunanaa]cy, thé present inven- 
tion contenaplates the provision of a new and ina- 
proved depth charge conaprising a separab!e cas- 

ing of dielectric material having rneans for caus- 
ing the depth .charge to rotate continuously with 
the axis thereof in coincidence with the path of 
travel of the depth charge as the depth charge 
sinks Within the water, in which the assenably 
and adjustnaent of the gradionaeter pickup devices 
and flring naechanisna controlled thereby within 
the depth charge casing is greatly facilitated, and 
in which electrical or eddy currents are not set 
10 up within the casing of the depth charge as the 
depth charge moves within a naagnetic iïeld 
whereby the gradionaeter cofls are continuously 
balanced during the naovenaent of the depth 
charge within a uniforna naagnetic fleld. 
15 While the invention bas been described with re- 
spect to several particular exanaples thereof which 
give satisfactory results, it will be understood by 
those skified in the art to which the invention 
pertains, after understanding the invention, that 
20 various changes and naodifications naay be ena- 
ployed without departing frona the spirit and 
scope of the invention and itis out intention, 
therefore, in the appended claires to cover all 
such changes and naodifications. 
The invention herein described and clainaed 
naay be naanufactured and nsed by or for the 
Governnaent of the United States of America for 
governmental Purposes without payment of any 
royalties thereon or therefor. 
What is clainaed as new and desired tobe se- 
cured by Letters Patent of the United States is: 
1. In a depth charge adapted tobe launched 
within a body of water frona an attacking craft, 
the conabination of a casing conaprising two sep- 
35 arable sections of dielectric naaterial, naeans for 
securing said sections in registered engagenaent 
with each other, signal amplifying naeans, a pair 
of opposedly connected pickup coils operatively 
connected to the input of said signal anaplifying 
40 naeans adapted to detect a gradient in the naag- 
netic fleld adjacent thereto, naeans for supporting 
said pickup coils in a predeternained position With 
respect to each other, an explosive charge ar- 
ranged within said casing, and an electro-resPon- 
45 sire device controlled by said signal anaplifying 
naeans for detonating said explosive charge in re- 
sponse to a signal received frona said pickup cofls 
corresponding to a predeternained gradient of the 
naag'netic fleld detected by the pickup cofls. 
50 2. In a depth .charge of the character disclosed 
adapted fo be launched within a body of water, 
a depth charge casing conaprising upper and low- 
er conaplenaentary sections conaposed of non- 
electroconductive naaterial, a tubular naenaber 
55 having naeans for supporting a pair of balanced 
gradionaeter cofls in predetermined space rela- 
tion with respect thereto, naeans for securing said 
upper and lower sections of the casing to opposite 
ends of said tubular naenaber in watertight rela- 
tion therewith, naeans for securing said upper and 
lower sections in registered engagenaent with each 
other, a flring circuit having a source of electrical 
power therein, naeans responsive to a signal re- 
ceived frona said gradionaeter coils for closing said 
flring circuit selectively in accordance with the 
gradient of the naagnetic fleld adjacent thereto, 
an explosive charge arranged within said casing, 
and electro-responsive naeans adapted fo tire said 
ex.!o-;ve ehs.r«e as the firing circuit is closed. 
3. In a depth charge of the character disclosed 
adapted to sink vertically within a body of water, 
a nonnaetallic casing for the depth charge havin 
a pair of opposedly connected balanced pickup 
coils therein and conaprising two separable sec- 
5 tions, naeans for securin said sections tgether, 
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and :means .for causing said :sections to be .rotated 
,continuously bout an .axis concnrrently with the 
andw2se novement oï .sald csing dównward 
thzgh he water along said .axis. 
4.  a depth charge of fhe character doEsclosed 5 
adapted to be lched ïrom an .attacking craft, 
in combiion, a deh charge casing compri 
ing two separable complementary ocrions com- 
s oï non-electroconductive material, mea 
ior ecg said sentions to each other in water- 10 
tight relation, an end ng of the saine dimeter 
as th maximum dïameter of the caSing, means 
or secg said ring to e of said sectio in 
predetermined .sced retation with respect there- 
to, an impell having an annular shroud thereon 15 
OE he saine diametr as said end ring, and means 
for .seung said impeller and shroud to the other 
ne OE.sid sections. 
 5. A deth charge adapted to be launched with- 
in a bodyof water, a casing for sad dçpth charge, 
means including .a plality-of s secured exte- 
rorlF rossard casing for causing .rotation thereof as 
the depth-charge sis wRhin the water, a pair 
of balanced gradiometer cóils amanged with 
said easing and adapted to .generate electricsl .25 
gnas vriably in accordance with the gradient 
-of the magnetic field witn hich the coils ar 
moved, an explosive charge dposed witn said 
casing, and electro-respoive means controlled 
-by sai adiometer coils .for ex.ploding the ex- 
plosive hazge selectively in accordance with the 
strm]gth of said elecçrical signals, said casing 
bg compösed of noetallic material for pre- 
vetg he flow óf electrical currents therein 
sucient to unbalance .the gradiometer coils 
t depth charge modes through a uniform mag- 
-netic.fietd. 
6. tri a depth charge adapted to be launched 
with a ody of wter ïrem an ttacking craft, 
a depth charge casing comprising two separble 40 
.secçio, means er securing said sections to- 
.gether i .zestered engagement with each other, 
me  causing the deh charg to more ro- 
tatably nd axatly .ithin the water th the axis 
threof in coincidence with the path of travel of 
çhedepth charge through the water, and a pair 
of eppesedly connected and balanced pickup.coils 
a-anged within sa.id casing .adaped fo rota 
about sid axis as .th deRth charge sinks within 
the ater, each of said sectio being composed 50 
ef.meetllic material for-preventing the unbal- 
ance of said .pickup coils as the casing moves 
.aleng .said axis vitm a uniform magnetic field. 
. A nonmetallic depth charge casg compris- 
ing -two complementary oeparable sectio adapt- 
ed  ho Bç.ought into registered engagement with 
eachother, means for m.aiaining the sectiens in 
egistered engagement, a tubular member having 
owarF fianged end portions adpted to be 
 Seauzed to the end por-tion of each of sid sec- 
tions espectively nd supported thereby, means 
.. securi-ng said sections to-said fianged portions 
 sld relation therewith, a pair of balanced 
gadiometer coi, means for supporting the 
»adiometer coils by said tubular member in pre- 
determined space .Telation within said cs«sing, an 
exlosi'«e crge .arranged about the zradiomet.er 
,coils intermediae said tuular member and the 
casing, means including a firing mechanism 
ranged-within said .tubular member adapted to 70 
eplode.said explosive charge n response to a 
.1 rceied .from said gradiometr coils .corre- 
onding to  pzedetermined g:radient .of the 
atic field adjacent the coils, means 
g said .ap chareand graometer ..cofls 

continuously about an axis coincident with the 
path of travel of the depth chazge within t.he 
water, and means inctuding said nonmetallc cas- 
ing for preventing the flow of induced electricl 
currents withinsaid casing sufficient to destroy 
the balance of said gradiometer coils .as the coils 
are rotated about said axis within a uniform 
magnetic field. 
S. A nonmetallic depth charge casing compris- 
ing two complementary separable sections adapt- 
ed to be brought into registered engagemezt  with 
each other, each of said sections having a plura!- 
ity of annular reinforcing members arranged 
therein, means for maintaining the section in 
registered engagement with each other, in hmpel- 
let having an annular traction member t-hereon 
-of th saine diameter as the depth charge casing 
adapted to .be secured to one of said sections cen- 
centric with the axis thereof, means including a 
p!urality of devices in threaded engagement with 
the reinforcing members of one of said sectiens 
for securing the impeller t-hereto, a second 
nular traction member of the saine diameter ms 
the first named traction member having a plural- 
ity of supports extending therefrom, .and a piu- 
rality of devices in threaded engagement w-ith ,one 
of the reinforcing members of the other of .said 
sections for securing said plurality of.supports to 
the casing whereby the second annular traction 
member is-concentric with the axis of the casing 
and in predetermined .spaced relation vith-re- 
spect thereto. 
9. In a depth charge of the character disclosed 
adapted tobe launched from an attacking craf, 
a depth charge casing comprising wo comple- 
mentary separable sections composed of .nonelec- 
troconductive material adapted tobe brought 
into matching relation with respect,to each other, 
means for maintaining the sections in .said 
matched rlation, a tubular member having out- 
wardly flanged end portions adapted .tobe en- 
gaged by the end portion of each of .said sections 
respectively and supported therebF, means .for 
securing each of said sections to said .fianged end 
portions respectively .in sealed relation therewith, 
a plurality of fins having a shroud secured there- 
to adapted to direct the depth.charge along a.pre- 
determined path of travel within the water, 
means including a plurality of ri!lots for securing 
said fins to said one of the separable ections in 
predetermined angular relation with respect .to 
the axis of the depth charge-casing, means 
cluding a plurality of additional fillets for ecur- 
ing the shroud to said fins, a pair of balanced 
gradiometer devices supported :by said tubu!ar 
member in predetermined spacedrelation within 
said casing, an explosive charge disposed within 
the casing, and means arranged w.ithin said ubu- 
lar member and controlled by said .gradiometer 
devices for exploding the explosive charge in 
sponse to a predetermined .gradient of .the mag- 
netic field traversed by the depth Charge. 
10. A streamline depth charge adapted to be 
launched within a body of water from an attack- 
ing craft, a nonmeta!lic depth charge csing 
comprising two complementary separab!e 
tions, means for maintaining the sections in 
registered engagement with each other, an ex- 
plosive charged-disposed within aid casing, 
means including a pair of -gradiometer pickup 
coils arranged in predetermined-space re!aon 
within the casing or firing said explosiFe charge 
in response to the gradient of the magnetic fie!d 
detected by the gradiometer cofls as-he depth 
charge sin]s within the water, a cylindzic! 
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shroud, a pltu'ality of fin members having bent 
over portions adapted to engage the casing and 
shroud respectively at uniform intervals, and 
means for securing the fin members at the bent 
over portions thereof to the casing and to the 
shroud respectively whereby the casing is adapt- 
ed tobe rotated continuously and directed along 
a predetermined path of travel within the water 
by said fin members and shroud respectively with 
the axis thereof in coincidence with the path of 
travel. 
11. In a depth charge of the character dis- 
closed, in combination, a casing having a pair of 
opposedly connected balanced pickup coils there- 
in and compriiing a pair of upper and lower com- 
plementary sections composed of non-electrocon. 
ductive material, means for securing said pair of 
sections together, an end ring of at least the 
ameter of the casing secured to said lower sec- 
tion in predetermined space relation with respect 
thereto, and an impeller sectu'ed to said upper 
section having an annular shroud thereon of the 
saine diameter as the end ring whereby the depth 
charge is adapted to roll along the launching rail 
o.f a vessel on said shroud and end ring and there- 
after rotate continuously with the axis of the 
depth charge in coincidence with the path of 
travel thereof as the depth charge sinks within 
the water. 
12. A depth charge casing of the character dis» 
closed comprising a pair of upper and lower com- 
plementary sections composed of plastic material, 
each of said sections having an aperttu'e arranged 
centrally therein, means for securing the sections 
together in registered engagement with each 
other, an introverted stu'face arranged on said 
upper section, a tubular member arranged within 
said apertures, means for securing the lower end 
of the tubular member to said lower section, 
means for securing the upper end of the tubular 
member to the upper section at the introverted 
surface thereof, an annular traction member 
adapted to be secured in space relation to the 
lower section concentric with the axis thereof, 
means for securing said armular traction ruera- 
ber to the lower section, a second armular trac- 45 
tion member, means including an impeller 
vice adapted to rotate the depth charge or 
curing said second traction member fo said upper 
section and concentric therewith, a pair of bal- 
anced gradiometer devices, means including a 5o 
plurality of pairs of arms respectively associated 
with each of said gradiometer devices for sup- 
porting the gradiometer devices by said tubular 
member in predetermined balanced space rela- 
tion within said casing, a duct arranged within 55 
one of the arms of each of said pairs having elec- 
trical conducting means therein adapted to 
establish an external circuit connection to said 
gradiometer devices, a firing control mechanism 
arranged within said tubular member and opera- Go 
tively conected to said electrical conducting 
means whereby the firing control mechanism is 

adapted tobe controlled by the gradient of the 
magnetic field detected by said pair of gradiom- 
eter devices, an explosive charge disposed with- 
in said casing, and means controlled by said fir- 
ing mechanism for firing iaid explosive charge 
while the depth charge is rotated by said im- 
peller device during the downward travel of the 
depth charge within the water when the gradient 
of the magnetic field detected by said gradiom- 
eter devices reaches a predetermined value. 
13. A streamline depth charge casing of the 
character disclosed comprising a Pair of sepa- 
rable upper and lower sections, means for se- 
curing the sections together in registered engage- 
ment with each other, a plurality of bosses ar- 
ranged interiorly on the lower section, an end 
ring of the saine diameter as the casing, means 
including a Pltu'ality o clamping devices in en- 
gagement with said bosses for securing the end 
ring to said lower casing in predetermined space 
relation with respect thereto, a tubular member 
secured to said upper and lower sections and in 
alinement therewith, a pair of balanced gradiom- 
eter devices, means included in said tubular 
member for supporting said gradiometer devices 
in predetermined space relation within said cas- 
ing, an explosive charge arranged within the cas- 
ing, firing control means arranged within said 
tubular member adapted to fire said explosive 
charge selective]y in accordance with a signal re- 
ceived from said gradiometer devices correspond- 
ing to the gradient of the magnetic field traversed 
by the depth charge, and means including an im- 
peller secured to said upper section for rotating 
the depth charge continuously about the axis 
of said tubular member and maintaining said 
axis in coincidence with the path of travel of the 
depth charge as the depth charge moves down- 
ward within the water. 
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